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A pair of •ndlMS chAlDC ran t>9tv««a a pair of aid* 

platM vith th« aabataiitlally vartlcal ruoa balaf lo opacad 

aM parall«l ralationalilp. Tubiof anfaflcf blocks ara aacurad 

to tiM oat<.T acrfacaa of aach aald caatral llak of Xhm ohalius 
ateal 

and aacac* tha/tublnf which tn^tL^m batvaaa tha vartlcal runa . 
AdJoatMnta ara providad to vary tha vidtt batwaaa tho aiajor 
portiooa of tha rartical nina thua frlctlonally aacaci&ff tha 
hl9Clca arooad tha tabinff which aorea tha tabioc up or down 
dopaadlag oa tha dlractioa of aoTeaeat of tha chalna. Tha 
tablBg ia iajactad into a wall bora for claaa out parpoaaa. 
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BACKGROOro or TP DrVEKTIOK 

Thia iBwantion ralataa to naw and oaafol iBprovaaants 
in tnblnf iajactora uaed on oil walla and tha Ilka. 



ft 
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15 If a wall is off production doa to a aand bridge or 

other obs traction, the normal procadore to resowe aach an ob- 
atmction is to ose a wire-line bailer or a coawentionjLl aand 
washing rig. Bailing retires sany trips with tha bailer to 
rexure a aand bridge depending upon the aaount of aand preaent 

20 and it ia not alwaya aacceaaful. Vith a conwentioaal aand 
washing rig, pij^ can be put into the hole to wash out the 
obstruction, but the proceaa is alow because auch pipe can be 
put into tha hole at about 10 to 15 feet per siaute. 
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The preaent invontion oTerconea these diaadvantag^a 
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. ; by proTidlac & ta^lAf loJ«ctor &d&pt«d to b« ••car^d to th« 

1 

app«r «&4 of tb« cajbIiic eztcndlti^ frosi a veil bor« &ad to la- 
J«ct a hollo* flexible pipe doenvaxdly autll the obetraction 
A im reached. Coa^ressed air or vater or other fluid la tbeo 

:'i 5 poaped throogh the tubing to the obstruction thus vaahlng It 

oat of the well. 



;J By utilizing the tubing Injector described, th^ flex- 

^ Ible pipe can be Inserted and vlthdravn froa the well bore at 

i about 100 feat per minute as compared to the conventional 10 to 

'2 10 15 feet per minute. 

^ The principal object snd essence of the Invention is 

til 

to prowlde an li^oved tubing Injector for use with hollow 
flexible tubing for Inserting said tubing and withdrawing same 
Into and out of the casing of a well bore* 

I 

15 Another object of the Invention is to provide a de-* 

vice of the character herewlthln described which Is particularly 
suited for use with a source of hydraulic power Inasmuch a.^ It 
Is preferable to attach an hydraulic aotor to the tubing In- 
jector thus making a relatively compact package. 

2\ 20 Tec another object of the Invention Is to provide a 

device of the character herewlthln described which provides 
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mean, to «JjuBt the tension between '.he vertical run. of the 
•ndless chain, used in the tubing injector so that the fric- 

tlonal engagement of the vertical runs with the tubing «ay be 

adjusted within limits. 



Still another object of ike invention Is to provide a 
device of the character herevithin described which is simple in 
construction, small and light to handle, economical in manufacture 
and otherwise well suited to the purpc =e for which it is designed. 
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Hith the foregoing objects in view, and such other 
objects and advantages as will become apparent to those skilled 
in the art to which this invention reUtes as this specifica- 
tion proceeds, my invention consists essentially in the arrange- 
ment and construction of parts all as hereinafter more particu- 
larly described, reference being had to the accompanying drawings 
15 in which: - 



BRIEF DESCHIPTIOH OF THE DRA.WIMGS 

Figure 1 is i side elevation of the tubing inject* 
installed on a w«ll bore casing and showing, in fragmentary 
form, part of the reel carrying the flexible tubing. 



20 Figure 2 is a side elevation of th« tubing injector 

per se, enlarged with respect to Figure 1. 
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rigura 4 t« * ▼lev il«llar to Figur* 2, but with onm 
aide of the casing removed to show the lat«rlor thereof. 

Figure 5 is a rear view of Figure 2, showing the drive 
connection but with the cover reaoved, 

Flr^re 6 is a fragwintary partlallj sectioned view 
along the lines 6-6 of figure 2, bvt with the chains re«)ved 
for clarity. 

Figure 7 is a view along the line 7-7 of Figure 6. 

Figure 8 is an enlarged end view of one of the chain 
assenbli^s . 

Figure 9 is a side view of Figure 8. 



Figure 10 is an underside view of Figure 8, 



fi^ur« 11 is OA IcoMtric vi«v of on« of th« llak« 
supporti&c thm tubing «ns&cing blocks. 

Id th« drawings Iik« cb&ractsrs of r«f«r«nco Indicats 
corresponding parts In the diffsrsnt tia^armm. 

DgTAIUD PISC&IPTIW 

Proceedini^ th«ref ort to describe the inrentioa in :Se- 
tall, reference should first be made to Figure I in which 10 il- 
lustrates the rear end of sapportinc structure carrying a reel 
assembly II around which hollov flexible tubing 12 is stored, 
it belnff undwstood that the reel «ay carry up to 15,000 feet 
of such tubing la one continuous link so that the «r.Jority or 
obstructlo&s within a well bore casing 13 can be reached. 

The casing 13 Includes a ralve control asseably 14 
which is conTentlonal, together with t discharge pipe 15 and a 
conventional blow out preventer and stripper asseably through 
>tfhlch the flexible tubing 12 say be injected by the tubing in- 
jector collectively designated 17. 

The tubing injector 17 cosi>rlses a pair of spaced and 
parallel side plates 18 Kalntalaed In the cpaced apart relation 
ship by Mans of spacers 19 and constituting a casing ior the 
MchanlSH of the injector. 



An hydraulic mo.or 19' l« tecured to on« »ld. of th« 
easiiiQ and i. connected to a source of fluid under pre.mure by 
iD«an* of hose. 20, conventional valvlng (not Illustrated) being 
provided to control the fluid to the motor and to control the 
5 direction of rotation of the motor. 



Two sets of sprockets are mounted between the side platen 
18. each set includio? upper sprock^^ts 21 and 21A. lower sprockets 
22 and 22A, and drive sprockets 23 and 21A, the location of these 
sprockets being Fbovn in Figure 4. The oprockete are all mounted 
10 OB spindles 24, 2*A, 2h, 25A and 26, 26A respectively as indicated 
in Figure 2, and bearings 27 are mounted on the fide plates to 
support the spindles for rotation, it being understood that the 
Lprc-ckets are secured to the spindles. The chain is three rows 
wide but sprockets are used only upon the outermcst rows as the 
15 centre is used with rollers tc apply pressure to the tubing engag- 
fj^ ing *oSt^s will hereinafter be described. 

Figure 5 shows details of the drive to the s^Mi sprockets. 
A sprocket 28 is driven by the hydraulic motor and an endless 
chain 29 extends around this sprocket 28 and around drive sprock- 
20 ets 30 and 30A secured to the ends of the spindles 26 and 26A 
respectively, and a conventional chain tightener assembly 31 is 
mounted on the side plates 18 for adjusting the tension of this 
^less chain 29. A cover normally encloses this chain and 
associated sprockets, but has been removed in the drawings for 
25 clarity. 
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Tubing injection i« undertaken by a pair o£ endless 
chain assecblies 32 and 32A, the chain asseaibly 32 extending 
around sprockets 21, 22 and 23, and the chain (tsoembly 32A ex 
terming around sprockets 21A, 22A ar^ 23A, all of vhich is 
5 clearly shown in Figure 4, 



Sprockets 21 and 22, together with sprockets 21A and 
22A cause the chain assemblies 32 and 32A to form vertical runs 
33 and 3 3A which are spaced and parallel to one another. In this 
connection, the term "vertical runs- refers to the positioning 
of these portions of the chain assemblies when the tube injector 
is installed upon a well bore casing as shown in Figure 1. 



Figures 8 to 11 inclusive show the formation of each 
of these chain assemblies and chain asse^ibly 32 is illustrated, 
it being understood that chain assembly 32A is similar to con- 
15 struction. 



Each chain assembly includes a pair of conventional 
roller chains 34, the links 35 of which «re mounted on common 
pins 36. Rollers 37 are mounted on the pins 36 between the spaced 
apart chains 34 and further links 38 are mounted on the pins 
20 on each side of the rollers 37. 



Links 38 are provided with block support brackets 39 
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•xcradloc oatwardlj at rlc^t AOflaa troa th« Mt^r «ld#s c/ 
th« lioks and tublog encac^i^ bloclw 40 &rs ■•cur«d across 
4ach pair of bracks ns 39 as shovn In Flsurs 8. Kach block Is 
providsd witb an arcuatolr curysd cut-out portion 41 on tbs 
6 oatsr surface 43 thsrsof , ths curvature of this block beiac 
similar to the curYature of the tubing 12 vhlch is engaged 
between these blocks . 



the jujor portions of the vertical runs 33 and 33A of the 
10 chain assemblies is decreased » the blocks vill grip the tubing 
frictionally and sove it in the direction of travel of the 
vertical runs, either upwardly or downwardly with reference 
to the draviugs. 

Means are provided to vary the distance between the 
15 vertical runs 33 and 33A» said neans including two pairs of 
brackets 43, 43A and 44, 44A. 

Kach pair of brackets is sounted upon the casisc* 
one pair on each side of the center line thereof which is in- 
dicated by the tubing 12 extending therethrough. 




It will therefore be seen 



Sit the distance betwi 



20 There is a bracket of each pair upon each side plate 

18 of the casing and each bracket is secured to a pin 45 which 
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•xtMds tbroucb tb« cajilof trom ofi« plat* 18 to th« oth«r 

and im Baunt«<t vltbla •IoDc«t«d slots 46 forMd vlthln tb« 
■ Ids pljtcss (••• rifurs 4). 



In bstvs«n tbe sids plates and surrounding tbs pin 45, 
5 is a tube 47 bavlng flangsd ends 48 wbicb bear against tbe in- 
side of tb« plates 18 in sliding relationsbip. 



The brackets axe provided with right angulated exten- 
sions 49 in opposition as clearly sbovn with a nut and bolt as- 
seably 50 extending fhroagh apertores within opposing portion«i 
10 49. Fro* the foregoing it will be appreciated that by adjusting 
the nut and bolt asseably 50, the brackets of each pair will be 
Bored towards or away fros one another within the lisits of 
the elcHigated slots 46. 



An elongated Mounting plate 51 (see Figures 6 and 7) 
15 is secured around each of the tubes 47 and extends parallel 

with the vsrtical runs 33 and 33A of the chains and a pair of 
spaced apart blocks 52 is pivotally secured adjacent each end 
of this mounting plate 51 by oeaos of oivot pins 53. 



20 The edges 55 of the blocks 52 bear againct the afore- 

Mentioned centrslly located rollers 37 of the chain assesblies 
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on th« loa«r sid«s tb«r«of or on th« sldM 6ppo«lt« to vhlch 
the tubing oncaclng blocks 40 ar« Aoaatod and tb« location of 
thono blocks •ngaglng th« rollors Is shorn In rigors 4. 



It will thsrefors bs s««n that If ths dlstancs bstvssn 
ths bracksts 43 is adjttstsd b/ cho bolt assrabliss tO, th9 ma- 
jor portion of ths Tsrtlcal runs 33 and 33A aay bs caused to 
frictionally sogags ths f Isxibls tubing 12 passing tberabstwesn 
thus causinc ths tubing *o bs sovsd in ths saso dirsctlon as the 
vsrtical runs 33 and 33A. 



f 



XQ In opsration. ths flexible tubing 12 is inserted bet- 

ween ths Tertical runs 33 and 33A and the hydraulic motor 19 is 
operated to cause the vsrtical nun to sots in the direction of 
arrow 56. By adjusting the diat^nco betveon the vertical runs 
33 and 33A, ths tubiug engaging blocks 40 ex^^ai^ the tubing 

15 frictionally acd drive it downwa^rdly into the well bore cf^sing 
13 until the obstruction is rsached. 



20 



Fluid say then be pumped through the flexible tubing 
to wash out ths obstruction which may be discharifod through the 
dischargs pips 15. By reversing the hydranlic aotor 19, the 
vertical runs 33 and 33A arc caused to move in a directiou oppo- 
sits to arrow 56 thus witndraving ths tubing 12 from the casing 
and re-winding same upon the reel 11. 
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81ac« varloua aodlf icAtlona o&a b« aad* i« ln»«i- 
tloB Ks h«r«tMtKnr« described , And mtaj ajparantly »ld«lr dlX- 
l«r«it •^(MSlMBta oJ aaa* aadc wlthla U« spirit and scop* of 
th» cUias «ttho«t d«p«rtiBc fro« saeh iplrlt and scop*. It la 
iat«ad«d thAt all aattcr eoataiavd U th* accoivaayioc ap^clfl- 
eatloa chall be lat«rpr«ted u lllu«tr*tlT« onlj and not la a 
llaltlac MDa^. 
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WHXT I CLAIM AS KC IKVEHTIO!! ISt- 

(1) A tubing injector for moving a l«mith of substantial- 
ly flaxibla tubing from a re«il Into and out of a well bora and 

operated by a aourc« of hydraulic fluid under pressure; comf-ris- J 

ing in conbination a casing srcurable co the upper end of a well J 

f 

bore. 9 pair of endless chains journalled in said casing, each of | 
said ch&ixis including a substantially vertical run when installed 
open the aascciated well bore, said vertical runs being in spaced 

and parallel relationship one with the other, means on the outer | 

sides of said chains for engaging around the associated tubing in \ 

jripping relationship for moving said tubing in either direction | 




between sai/1 vertical runs, means on said casing for varying the 
distance between the major portions of said vertical runs and 
hence the gripping relationship of said means on the outer sides 
ol S2d.d chad.ns around said tiibing, and means to rotate said chains 
in either direction with said vertical runs of said chains moving 
in the sama direction as one amother, said means to vary the dis- 
tance betveen the siajor portions of said vertical runs . including 
a pair of brackets for each of said vertical runs, adjacent said 
vertical runs, one bracket of each pair being on one side of said 
casing, the other bracket of each pair being on the other side 
of said casing, said one brackets being in opposition one with 
the other, said other brackets also being in opposition one . ith 

the other, adjustable means mounting said pairs of brackets for * ^ 

Bovenant towards and away from one another and a tension adjust- 
ing block assembly seciared between the brackets of each of said 
pair of brackets inside said casing and engaging the inner side 
of said vertical runs of said chains, each of said tension adjust- 
ing block assemblies including an elongated mounting plate secured 
between the brackets of each pair of said brackets, and a pair of 



I 

f 

if 



sp&ced apart bloclcv plvotally mountad on«i adjacent each «nd at 
• aid aountina plata and in vertical relation one with the other, 
■aid blocks engaging said inner sides o€ said chains in spaced 
apart relationship one with the other. 



i* 



(2) Ttio tubing injector aurcordin^ to Claim 1 in which 
each of said chains includes a pair of sprocket engaging chains 
in spaced apart relationship one with the othor, coatmon pins ex- 
tending betv^een adjacent links of each of said sprocket engaging 
chains, rollers mounted on said pins between aaid adjacent links, 
links on each s.'oJo of said rollers engaging around said pins and 
tubing engaging blocks supported by said last mentioned links <ind 
spanning the outer guides of said rollers and part of said adjacent 
links of i*aIJ sprocke*: engaging chains, said blocks having an 
u«?uately cur/ed cut-out on the outer face of said blocks having 
c c-TTvature similar to the curvature of the outer surface of the 
associated tubing around which said blocks engage* 



(3) The tubing injector according to Claim 1 in which 
5aji5 casing includes a pair of speced and parallel side plates, 
and *atr. of lii^-ockats journallod for rotation between said side 
plates, ?rfaid -aeans to rotate said chains being operatively connect- 
to ore «iprocK-t of oach of said set» of sprockets. 



(4) Ttie tubing injector accordin\i to Claim 2 in which 
said casing includes a pair of spaced and parallel side plates, 
and sets of sprockets joumalled for rotation V^etween said side 

n 



i 
i 
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to on. .prockot of o« ..W "t .procta... 



(5) -n- tobln, fl^otot «cctCU., to CX.1~ I. 2 or ) 
in ^.h ..i* to r,..t. ..id c^-in. «> 

..c«- to ..U c«l., »<1 op...tlv.l, conn^toa to 

..U .o«.« o« .^.uXlo 

I. dir.ctio«. ~tor .i~ op«.tiv.ly con- 

nectad to aach of «ald chains. 



(6) *• tubing injactor according to Claim 4 in which 
.aid ^an. to rotate said chain, includes « hydraulic »otor se- 
cured to said casing and being operatively connect«i to said 
source of hydraulic fluid under pressure for rotating said n«tor 
in oither direction, said motor also being operatively connected 
to each of said chains. 
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